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Baseline Testing September 25-26, 2002
Objectives

Test at 900 MW and a lower load

Collect required data to set up computer heat transfer mathematical models

Intermediate steam and water temperatures / ~:~ c ~
Local 02 and gas temperatures at backpass and AH inlets/outlets
Backpass gas split determination
Spray takeoffs
Turbine heat balance data sheets/feedwater heater data
Heating surface information

Baseline Testing September 25-26, 2002
Results

Conducted 3 Tests at 900 MW
Unable to run at lower load
Unable to get Iota! data

End Result - Obtained the majority of the required data to needed to set up math
models.

Subsequent to testing:
Obtained a set of data for boiler operation at 950 MW
Received the remaining heating surface information
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Test Data Summary

Uldts Test I Test 2 Test $ Tast4
MVV MW 90O 900 900 950
Fuel Ibm/hr Coal Coal Coal Coal
Excess Air % 13.66 13 31 12 05 14.86

Feedwater flC~N Ibm/hr 6,214,290 6,263,947 6,186.240 6,723,341
Mare steam flow Ibm/hr 6,285,545 6,310,995 6,237,785 6,743,404
Reheat steam flow Ibm/hr 5,146,618 5,166,006 5,110,235 5,494,398
Superheater spray flow 1= stage Ibndhr 12,606 12,507 12,449 3,080
Superheater spray flow 2rid stage Ibm/hr 58,649 34,541 39,096 16,893
Reheat spray flow Ibm/hr 0 0 0 0

Flue gas flow spl~
Total flue gas flow
Total fuel flow

%SHIRH 73.1126.9 69/31 72 5127 5 71129
Ibm/hr 7,461,548 7,425,841 7,314,629 7,652,368
Ibm/hr 633,153 632,949 629,932 672,346

Superheat spray tamp °F 345 345 345 349
Avg. Econ water inlet temp °F 544 544 544 549
Avg. Econ water outlet temp. °F 576 576 576 581
PSH before spray temp °F 723 719 723 722
PSH after spray temp °F 721 717 721 721
SSH before spray temp °F 789 782 787 782
SSH after spray temp °F 779 776 778 779
SSH inlet bank outlet temp °F 922 922 921 902
Main SH outlet temp °F 1005 1005 1005 999

Reheat inlet temp °F 633 633 633 630
Reheat outlet temp °F 1003 996 1009 1004

Test Data Summary (cont.)

MVV UnitSMW
Test        9001Test         9002Test          900 $Test         9504

Fuel Ibm/hr Coal Coal Coal Coal
Excess Air % 13 86 13 31 12.05 14.86

Economizer inlet pressure psia 2626 2628 2623 2760
Drum pressure psia 2544 2546 2542 2669
Superheater outlat pressure ps~ 2263 2263 2264 2360

Reheat inlet pressure psia 574 574 574 606
Reheat outlet pressure psia 540 541 539 571

(:~"/’~.-Furnace Ex~ Gas Temp °F 2217 2212 2250 2247
Economizer exit gas temp, avg. °F 742 739 753 749
Airheater outlet gas temp., uncorr °F 332 330 329 319
Airheater inlet air temp °F 102 101 94 99
Airheater outlet air tamp °F 621 619 629 622

Furnace EPRS Heat release Btu/hr-ft= 96,121 96,008 95,626 101,889
Radiant SH Q/A Btu/hr-ft= 23,200 23,150 22,400 24,840
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COMPUTER MODELING
Mathemaf~cal Represente~on of a Process

Heat transfer Boiler cimulation Boiler tube metals
Fluid flow Combustion process

Two Main Types of Models:
1. Theoretical Mode!

-> Based on a Text BookAnalysis
2. Calibrated Model

-) Based on Calibration ~0 Actual Data
Uses:

¯ ~ Predicate Performance at New Physical Operating Conditions
-) "What-If’ Analysis
.~ Sensitivity Analysis, "Bound the Solution"
-> Evaluate the Complete System "Big Picture"

Input Requirements
-) Detail Physical Arrangement
-> Design Operating Condition
-> Actual Data, if available, for Calibration

Boiler Heating Surface Sketch
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Boiler Surface SketchHeating

Math Model Geometry

EC1 EC2 ~ E~,4 SHP1 8HP2 8HP~ 8HPF RS 8HHt
SL (in) longitudinal sp 2.75 2 75 2 75 2 75 2 75 3 2.25 2.5
ST (m) transwr-=,e sp 6 6 24 24 6 6 6 12 54 24
tube O. D. (in) 2 2 2.75 2.75 2 2 2 2.25 2 2
min. wall (in) 0 203 0.203 0.340 0 340 0.203 0.220 0.220 0.225 muM. mult~
Surface area (ft") 27,590 53,269 4,055 4,055 63,935 71,998 47,937 20,258 22,016 36,592
Mod. Surface Area (ft"} 27,590 53,269 4,055 4,055 63,935 71,998 47,937 20,258 25,451 36,592
No Eloments 170 170 42 42 168 168 168 84 16 84
No. Rows 12 24 1 1 24 30 21 12 88 30
No. Tubes/element 3 3 1 1 6 6 6 12 22 15
No C~rcults 510 510 42 42 1006 1008 1008 1008 704 1260

8HH2 RHt RH2 RH3 RH4 RHF 81~t $$0t 8802
SL On) longitudinal sp 2 5 3 25 3.25 3 25 3.25 3.2~2 7s 3.25 3 3
ST (in) ~ransv~rse sp 12 6 6 6 6 9 9 12 12
tube O. D. 0n) 1 75 2.5 2.5 2.5 2 5 multi. 2.75 2 75 2.75
m=n. wall (in) multi. 0.180 0.180 0 160 0.180 multi. 0.220 0.220 0.220
Surface area (ft’) 45,380 62,270 47,930 33,871 36,339 99,739 8,462 2,203 2,203
Design Surface Area (ft=) 45,360 62,270 47,930 33,871 36,339 99,739 8,482 2,203 2,203
No. Elements 84 170 170 170 170 113 85 85 85
No. Rows 30 29 22 16 21 36 3 3 3
No. Tubes/element 15 8 8 8 8 12 3 3 3
No Circuits 1260 1360 1360 1360 1360 1360 255 255 255
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Effectiveness Factor

Q = Heat ab~ by bund~
Uo = Empid~l H~t ~nMer C~nt (B~/hr-~’~
A = Area (~)
LMTD = Log Mean Tem~m~m D~mnco

Effectiveness Factor

Q=Uo xAx LMTD Bnszc heat transfer equmlon
Q = Heat absorbed by bundle (Btu/hr)
Uo = Empirical Heat transfer Coeffi¢’mnt (Btu/hr-ft~°F)
A = Area (f~)
LMTD = Log Mean Temperature Difference (°F)

Q=Fa xCa xCsxCfx UoxAxLMTD    Bask heat transfer equa~on w~th conection factors applied

Fa = arrangement factor - geometry correction
Ca = gas angle correction factor
Cs = gas strat)trmatJon correction factor
Cf = fouling factor

7
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Effectiveness Factor

Q=UoxAxLMTD       Basic heat transfer eq uatlon
Q = Heat absorbed by bundle (Btu/hr)
Uo = Empirical Heat transfer CoefficJent (Btu/hr-ft=-°F)

A = Area (ft=)

LMTD = Log Mean Temperature Difference (°F)

Q=FaxCaxCsxCfxUoxAxLMTD    Basic heat transfer equation with correction facters applied
Fa= arrangement factor - geometry correction
Ca = gas angle correction factor
Cs = gas stratification co~Tection factor
Cf= fouling factor

Q=BExFaxCaxCsxCfxUoxAxLMTD Basic heat transfer equation with correctK)n & effectiveneSS
factors applied

BE = bundle eff~iv~ess factor
Allows predated theoretical heat transfer to be adjusted to matoh actual test data

.h ~1 Summary                                ~

un~ T~ 1 M~el I Te~ 2 M~el 2 : ~

Fuel Ib~hr C~I ~al Coal ~al
~ Air % 13 ~ t3.8S 13 31 18.~1

Feedv~ter flow Ibm/hr 6,214,290 $,214,202 6,263,947 g,2$3,812
Main steam flow Ibrrdhr 6285,545 G,286,646 6.310.995 ~,$10,,~
Reheat steam flow Ibm/hr 5,146.618 6,t4g,G18 5,166.006 6,1N,OOE
Superhea~r spray flow Ist stage Ibm/hr 12,606 12,~.q4 12,507 t2,942
Supet’heator spray flow 2nd stage }bm/hr 58.64g 68,~ 34,541 ~4~41
Reheat spray flow Ibm/hr 0 0 0

Flue gas flow split %SH/RH 73.1/26.9 75.1/2G.0 69/31 ~St=l
T~al flue gas f~)w Ibm/hr 7,461,548 7,4~ ,E48 7,425,841 7,428,84t
Total fuel flow Ibm/hr 633,153 @~,t~$ 632,949 ~2,S4S

Superheat spray tamp °F 345 14@ 345
Avg. Econ water inlet temp. °F 544 IN4 544
Avg. E~on water outlet temp °F 576 @7@ 576 67@
PSH before spray temp °F 723 7~. 719 71
PSH after spray temp °F 721 721 717 717
SSH before spray temp °F 789 789 782 782
SSH after spray temp °F 779 77~ 776
SSH inlet bank outlet temp °F 922 ~2~ 922
Main SH outlet temp °F 1005 10~ 1005 1�~6

Reheat inlet temp °F 633 b’~@ 633 ~
Reheat outlet temp °F 1003 100~ 996 ~J~
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Math Model Summary (cont.)

Units Test I Model I Test2 Model 2
MW 900 $00 900 ISO
Fuel Ibm/hr Coal Coal Coal Coal
Excess Air % 13 86 13.86 13 31 13.31

Economizer inlet pressure p=a 2626 2W2G 2628 2628
Drum pressure p=a 2544 2644 2546 2646
Superheater outlet pressure psia 2263 2263 2263

Reheat inlet pressure psia 574 674 574 674
Reheat outlet pressure ps=a 540 ~10 541

~umace Exit Gas Temp °F
/Ecenon~zer exit gas temp, avg. °F
’~ Airheater outlet gas temp, uncerr. °F

Airheater inlet air temp °F 102 102 101 101
Airheater outlet air temp °F 621 621 619 619

Fumace EPRS Heat release Btu/hr-ft= 96,121 96,12t 96,008 ~,8~
Radiant SH Q/A Btu/hr-ft= 23,200 26,200 23,150 =2.1IS

Math Model Summary (cont.)

Units Tests Model $ Test4 ltbdol 4
MVV 900 ~09 950 960
Fuel Ibm/hr Coal Coal Coal ~oal
Excess Air % 12.05 12.~ 14.86 t4.86

Feedwater flow Ibm/hr 6,186.240 9,18~;,172 6,723.341 6,725,$19
Main steam flow Ibm/hr 6.237,785 ~;,2~7,788 6,743,404 ~;,74~,404
Reheat steam flow Ibmrhr 5,110.235 S,110,2~8 5,494.398 6,484,IS8
Superheater spray flow 1~ stage Ibndhr 12,449 12,817 3,080 $,102
Superheater spray flow 2nd stage Ibm/hr 39,096 $9,8~6 16,893 16,895
Reheat spray flow Ibm/hr 0 6 0 9

Flue gas flow split %SH/RH 71/29 71/2~ 71/29 71/29
Total flue gas flow Ibm/hr 7,313,758 7,~1a,766 7,652,368 7,862,1~8
Total fuel flow Ibm/hr 629,857 ~29,867 672,346 ~72,~4~

Superheat spray temp °F 345 ~ 349 ~4~
Avg. Econ water inlet temp. °F 544 ~14 549 649
Avg. Ecen water outlet temp °F 576 ~76 581 681
PSH before spray temp °F 723 7=2 722 7=2
PSH after spray temp °F 721 720 721 72t .8
SSH before spray temp °F 787 787 782
SSH after spray temp °F 778 778 779 780
SSH inlet bank outlet temp °F 921 S21 902 IS2 ’
Main SH outlet temp °F 1005 t006 999 ISS

Reheat inlet temp °F 633 635 630 ~IS
Reheat outlat temp °F 1009 1009 1004 10~4
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Math Model Summary (cont,)

Units Test 3 Model 3 Test4 Model 4
MVV 900 SO0 950 060
Fuel Ibrn/hr Coal Coal Coal ~al
Excess Air % 12.05 12.06 14.6~ 14.86

Economizer inlet pressure psia 2623 2623 2760
Drum pressure ps~a 2542 2842 2669 26P~
Superheater outlet pressure psia 2264 2264 2360 2380

Reheal inlet pressure ps~a 574 674 606 606
Reheat outlet pressure psia 539 6=S 571 671

Furnace Exrt Gas Temp °F 2242 2242 2247 2247
Economizer exit gas temp, avg °F 753 766 749 745
Airheater outlet gas temp., uncorr °F 329 $2~ 319 =1~
Airheater inlet air temp °F 94 S4 99 ~6
Airheater outlet air temp °F 629 ~’2~ 622 622

Furnace EPRS Heat release Btuihr-R= 95,613 S8,616 101,889 161,88.~
Radiant SH Q/A Btu/hr-ft= 23,000 23,000 24,840 24,840

11/14/02

Units Test I Test 2 Test $ Test 4
900 900 900 950

8HH1 1.2 1.25 1.18 1 08
8HH2 0.73 0 75 0.721 0.86

RNF 0.83 0.81 0.8 0.84

RH4 0 82 0 81 0.805 0.84
RH$ 0.82 0 81 0.81 0.84
RH2 0,82 0.81 0.81 0.84
RH1 0.82 0 81 0.81 0 84

8HPF 0.95 0.91 0,89 0.925
$H$ 0.95 0.92 0.89 0.925
$H2 0.95 0 92 0,888 0.925
8H1 0 95 0 92 0 885 0.925

1.06 1 14 1.0 1.13
1.06 1.14 1,0 1 13

10
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Effectiveness Factor :;T2 ElT~ctbeness Factor ~’i’3 Effectk’eness Factor OA~. 123 Effecti~ness Factor gT4 Elfec~k~ess Factor]

~B o,6

0.4

0.2¸

ECl EC2 shpl shp2 ohp3 shpf shhl shh2
Bement

¯ 1 ~2 ~$ ~4 ~f

Modified Radiant Superheater
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2275 -

22OO

900 MVV 95O MW
¯ : 2175

’i i 6200 6300 6400 6500 6600 6700 6800

Steam Flow, KPPH

RSH Q/A vs 8~am Fk)w

I ¯ RSH Q/A Design Cu~e Existing & Mo~led Sulface ~Unear (RSH QtA Desl~ Cur~ ExisUng & Modi|ed Sur~lce) I

22000 ¯

900MW 950MW
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Predicted Performance Summary ~00 MW

Units No 8ul~aa New Surface ~ New 8urfaae ~
Change 13.6% ~ssAIr 18% ~�~Air

~ 9~ g00 ~
Fuel Ib~hr Coal C~I ~al
~ A~r % 13 5 13 5 18

Feadwater flow Ibm/hr 6,225,115 6.173.379 6.071,110
Main steam flow Ibm/hr 6,285.545 6,285,545 6,285,545
Reheat steam flow Ibm/h r 5,146,618 5,146,618 5.146,618
Total Superheater spray flow Ibrrdhr 60,430 112,166 214,435
Reheat spray flow Ibm/hr 0 0 0

Flue gas flow split %SH/RH 69.8/30.2 68 6131.4 72.4/27.6
Total flue gas flow Ibm/hr 7,451,161 7,464,166 7,781,395
Total fuel flow Ibm/hr 634,124 637,387 641,019

Econ water inlet temp. °F 544 544 544
Econ water outlet temp °F 576 575 579
Main SH outlat tamp °F 1005 1005 1005

Reheat inlet tamp °F 633 633 633
Reheat outlet temp °F 1005 1005 1005

Predicted Performance Summary 900 MW

Units No SUlfate New 8uffaoa ~ New Sulfa©e ~
Change 1 ~.6% ~ess Air t8% ~ms Air

~ ~ 900 ~0
Fuel Ib~hr C~I C~I Coal
~ss Air % 13.5 13 5 18

Economizer inlet pressure psia 2626 2645 2645
Drum pressure psia 2544 2549 2549
Superheater outlet pressure psia 2263 2263 2263

Reheat inlet pressure psia 579 579 579
Reheat outlet pressure psia 540 540 540

Furnace Exit Gas Tamp °F 2215 2197 2184
Economizer exit gas tamp, avg. °F 742 742 746
Airheater outlet gas tamp, uncorr. °F 317 317 318
A~rheater inlet air tamp °F 80 80 80
Airheater outlet air temp °F 620 620 624

Furnace EPRS Heat release Btu/hr-ft= 96,259 92,902 93,934
Rad=ant SH Q/A Btulhr-f~ 23,230 23,278 23,564

]3
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Predicted Performance Summary 950 MW

Units No Surface New Surface ~ New Surface
Change 13.6% Exoass Air 18% Ex~,essAir

MW 950 950 950
Fuel Ibrrdhr Coal Coal Coal
Excess Air % 13 5 13 5 18

Feedwater flow Ibm/hr 6,750,000 6,730,364 6,607,027
Main steam flow Ibm/hr 6,750,000 6,750,000 6,750,000
Reheat steam flow Ibrn/hr 5,494,398 5,494,398 5,494,398
Total Superheater spray flow Ibm/hr 0 19,636 142,973
Reheat spray flow Ibmlhr 0 0 0

Flue gas flow split %SH/RH 69.6/30.4 69.9/30.1 ¯ 73 8/26 2
Total flue gas flow Ibm/hr 7,906,588 7,931,749 8,277,683
Total fuel flew Ibm/hr 675,166 677,315 681,902

Econ v~er inlet tamp °F 549 549 549
Econ water ot~et temp. °F 560 580 584
Main SH outlet tamp °F 998 1005 1005

Reheat inlet temp °F 629 634 634
Reheat outlet temp °F 1003 1005 1005

Predicted Performance Summary

MVV
Fuel
Excess Air

Units No 8urraoa New Surface ~ New 8nKane ~
Change 13.6% Excess Air 18% Exoess Air

950 950 950
Ibm/hr Coal Coal Coal

% 13.5 13.5 18

Econorn~zer inlet pressure p=a 2764 2775 2775
Drum pressure psia 2669 2675 2675
Superheater outlet pressure psia 2360 2360 2360

Reheat inlet pressure psia 606 606 606
Reheat ouUet pressure psia 571 571 571

Furnace Exit Gas Temp
Economizer exit gas temp., avg.
Ai~eater outlet gas temp., uncorr.
Airheater inlet air tamp
A=rheater outlet air tamp

oFoF
°F
°F
oF

2247 2229 2218
753 755 759
322 322 325
80 80 60
625 625 629

Fumace EPRS Heat release Btu/hr-ft= 102,228 98,829 100,032
Radiant SH Q/A Btu/hr-ft= 24,937 24,917 25,250

14

IP7 036261



Pressure Drop

units Test Existing After
Data Design Mod

MW MW 900 900 900
Steam Flow KPPH 6,286 8,286 6,286

Radiant Superheater pressure drop ps~ 28 29 89 35.32
Pressure drop increase psi 5 4

Superheater outlet pressure ps~g 2248 2248 2248
Drum pressure psig 2529 2529 2534 4
Total superheater pressure drop psi 281 281 286.4

Maximum allowable working pressure ps~g 2975 2975 2975
(MAWP)

Margin Drum pressure to MAWP % 14 99 14 99 14.81

Test Exis’dn9 After
Data Design Mod
950 950 950

6,750 6,750 6,750

29 34.48 40.45
60

2345 2345 2345
2654 2654 2660
309 309 315

2975     2975     2975

10.79 10.79 10.59

Metal Studies

" Purpose:
Ensure prober seloddon of tube rcatedal and wall thickness

Criteria:
Meet ASME Section 1 Code Requirements
Ensure operating temperatures are below material oxidation limits

Method:
Output from heat transfer model used to calculate average and outside tube metal temperatures

Margins applied:
Steam Temperature Unbalance
Heat Flux Profile
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Radiant Superheater Metal Studies

A-B/2 x 0.220 T2
B-C 2 x 0.220 T2

0.75 Q/A C-D 2 x 0.220 T2
D-E 2 x 0.220 T2
E-F 2 x 0.203 TP347H
F-G 2 x 0.203 TP3,47H

1.0 Q/A G-H 2 x 0.203 TP347H
H-I 2 x 0 203 TP347H
I-J 2 x 0 260 T22

I SQfA

1400 ¯

1300.

1200

1100

1o00

~o

Tube MMal C=loulations New Radiant Superheator
ASME (:ode Limit

Steam Temp ~--~--Steam temp ~ unbalance ~ Metal Temp, midvv~# ~Cude UnlA]

]6

IP7 036263



Questions and Discussion
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BABCOCK BORSIG POWER

Issued by
K.

Approved by
B. Vitals              Toupin

Engineering Standard - Boiler Systems
Title
Tube Metal Design Procedures
Tube Materials, Design Limits, and Typical Ordered Wall Thicknesses

Revision                         Date                             Page              I

2 September 11, 2002 1 of 2 I
General Use (note 1)

~= "=_~
~ ~ ~o I TempASME o ~ ~ I~        (outside Alloy Type

Deslgnalon i    ~           ~. :~ =:~ ~ ~ ~’ ~ ~ ~ 8 surface),
°F

=A-1,8A  1111185o Low Carbon

$A-192 850 MeOum Carbon

$A-210 AI 850 Me6~um Carbon

$A-210 C gS0 Me61um Carbon

SA-209 T1A 900 Carbon Moly

SA-213 T2 975 Carbon Moly
SA-213 T11 ~ 1025 Chrome Moly
SA-213 T12 ~ I I I 1025 Chrome Moly

SA-213 T22

I ~

1075" Chrome Moly
SA-213 T91 1200 Chrome Moly

Form
(note C
2)

Composition, % by weight

Si Mn P S Cr Ni Mo T~    Cu AI

ERW 006-018            027-063 0035ma> 0035max
ERW 0 35 max 0 80 max 0 035 ma;~ 0 035 max
S 035max 025max 080max 0035ma;, 0035max

S 027max 010max 093max 0035ma;~!0035max
S 035max 010max 029-1 06 0035max 0035max
S 010-020 010-050 0304380 0025max 0025max                   044-065

S 015-025 030-080 0025ma;~ 0025max 044-065

S 010-0201 010-030 030-061 0025ma;, 0025max 050-081 044-065
S 005-015 050-100 030-060 0025ma;~ 0025max 10-150 044-065

S 005-015 050max 030-061 0025ma;~ 0025max 080-125 044-065
S 005-015 050max 030-060 0025ma~ 0025max 19-26 087-1 13
S 008-012 020-050 030-060 020max 0010max 80-950 085-105

SA-213TP3041- I ~ I 1300 AustenltlcStalnles~ S 004-010 075max 20max 004max 003max 180-200 80-110
SA-213TP310F I I ~ 1300 AustemlcSta~nles~ S 004-0.10 075max 20max 004max 003max 240-260 190-220
SA-213 T73161-
SA-213 TP321 P

I
1300 Austen~lcSta=nles~ S 004-010 075max 20max 004max 003max 160-180 110-140 20-30

~ 1300 AustemtlcStalnles~ S 0044310 075max 20max 004max 003max 170-200 90-130
SA-213TP347P ~ I 1300 AustenltlcSta=nles S 004-010 075max 20max 004max 003max 170-200 90-130
SB-515800erw I I ~ 1300 800Senes, Incolo ERW 002 035 100 002 001 210 320 040 030 040

SB-407800 I I ~ 1300 800Senes, Incolo S 002 035 100 002 001 210 320 040 030 040
SB-407800H I I ~ 1300 800Senes, Incolo S 008 035 100 002 001 210 320 040 030 040

SB-407800HT I I ~ 1300 800Senes, Incolo S 008 035 100 002 001 210 320 040 030 040

Notes: Typical Ordered Wall Thicknesses
1 The locations indicated for use (by shading) are typical Materials may be used in other areas See notes at bottom of pa,ge

1400

US Size Typical

US std. SI equiv
inch mm

0 095 241
0 105 267
0 110 2.79
0 125 3.t8
0 135 3.43
0 150 3.81
0 156 3.96
0 165 4.19
0 180 4.57
0 188 4.78
0 200 5.08
0 203 5.16

SI Typical

us equtv SI std
inch mm

0 063 ! 6
0.079 2 0
0.091 2 3
0.102 2 6
0.114 29
0.126 32
0.138 3 5
0.157 40
0 177 45
0.197 50
0.217 55
0.236 8 0

Tube form ERW = Electric Resistance Welded (longitudinal seam), S = Seamless tube.
For specific informalon regarding cold- and hot-fimshed tubing, refer to Secbon MS-18.

The general use and maximum temperature Imits apply to all fuels except refuse / municipal sohd waste
For RDF/MSW applicabon gu=delines, refer to Seclon MS-17

For SA-213 T22, the maximum allowable temperature is increased to 1100°F for
tubing outside of the gas stream (inside penthouse).

This is a summary of the most commonly used materials.
The standard does not prohibit use of other ASME materials for cost savings or for Customer preference

Maximum Temperature of Tube Materials,
---: "~"-T--"~-~~-~T~T

1200

800

60O

0 220 5.59
0 240 6.10
0 250 6.35
0 260 6.60
0 280 7.11
0 284 7.2t
0.300 7.62
0 313 7.95
0 320 8.13
0 340 8.64
0.360 9.14
0 375 9.53
0.400 1016
0 420 10.67
0 438 11.13
0 460 11.68
0 480 t2.19
0 500 12 70

Source B&W Tubular Products
Division Pricing Schedule

0.256 6 5
0.276 7 0
0.295 7 5

0.315 8 0
0.335 8 5
0 354 9 0
0.374 9 5
0 394 10 0
0.413 10 5
0433 !I 0

0453 11 5

0472 120
0.492 12 5

Source SUmltomo
Metal Industries, Ltd

Ordering a typical wall thickness may have the following advantages: Notes regarding ordering special wall thicknesses:
Size may be stocked by several suppliers. [availability, schedule, price competition]

~          If adequate lead lme and quantity for a mil run,
Size may not require a special mill run. [same as above] pricing may be competRive for the special thickness
Replacement parts are more readily available due to the above. Potential cost savings by ordenng only the metal required
Boiler performance calculations may be performed with final sizes Potential pressure drop reduction with reduced wall

GENERAL PRACTICE: BOILER DESIGN PERFORMS CALCULATIONS WITH, AND SPECIFIES, STANDARD THICKNESSES. EXCEPTIONS MAY BE MADE.

MS03TubeMaterlals xls, RevO2
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% weight

SA-192

SA-209 T1 "

SA-209 T1A "

SA-213 T2 "

SA-213 T12

SA-213 T22 "

SA-213 TP304H "

SA-213 TP310H "

SAo213 TP316H "

SA-213 T2 -

SA-213 T22 -

SA-213 T91

SA-213 TP304H

SA-213 TP310H

SA-213 TP316H -

SA-192

SA-21Q C

SA-213 T2

SA-213 T12

SA-213 T22

SA-213 T91

SA-213 TP304H "

SA-213 TP310H "

SA-213 TP316H "

SAo213 TP321H

SA-213 TP347H "

SB-515 800 erw "

SB-407 800 "

% weight

SA-213 TP321H "

SA-213 TP347H "

SB-515 800 e~,v "

S~-407 800

S~407 800H -

~E~407 800HT "

SA-213 TP321H -

SA-213 TP347H -

SB-515 800 erw

% weight

SA-178 A

SA-178 C

SA-192

SA-210 C

SA-209 T1

SA-2O9 TIA

SA-213 T2

SA-213 T12

SA-213 T22

SA-213 T91

SA-213 TP304H

SA~213 TP310H

SA-213 TP316H

SA-213 TP321H

SA-213 TP347H

$B-515 800 erw

SB-407 800H

SB-407 800HT "

o o

SA-213 TP321H

8A-213 TP347H "

SB-515 800 erw

SB-407 800 "

SB-407 800H "

S8407 800HT

SA-192

SA-213 TP347H                i


